# 

COHFIOENTIAL AND PROPRIETARY PROPERHTO f- 
RETURN TO lAW DEPT. VW4EN COMPLETED 



To be completed by 
Law Dept. 



Invention Disclosure for Pateni Application 



DATE SUBMITTED: 




"*^"^^.h«i« Be .urn they «»ti9n«».witne*M«» 




^ ;,r;i^rt'X^Kn?e"^^^^^^ system on Chip 

costs can be eliminated. 

See attached sheets 



Page 1 of 4 



4. 



What improvement over the knowr» t€ 



Mo\os» (technologies of Square 0 and Others) ^orr^plished by this Invention? 
provided . 



5. List the dosest known 
simBar results? 



technology <e.9. publication. patemorcom««roa.p.o*K:.s of 



square D AFCI modules in HOM and QO circuit breakers. 



. . «n«one.rt8 dreuits process steps) or rwwcomblriatlons of to«,«melen««l. or «^ 
6 vWwt new elements (e-g. components, oreuns. prow»» o. 

produced the improvement? _„atein 

r Hli!°cL^T^™S-J'~'5°i!S: . .in,l. 0»n~l ./D convert,, 
d" switched capacitor bandpaes filters 
e' Sage g?ound fault an,pUf icatxon 
I" riurrelt lource driven test buffer 

t fcSS gate?^S'S"be bandpass filter comparator outputs 
i! 5f f iet nitsuremcnt and software correctxon. -f- 

SrJ.rH^lfiSr^'^e-^^^^ with arc fault detection. 
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BEDACIED' 



description.) 



(Attach 



, whom did you first disdose this Invention? 



9. To' 

Name Andy Haun 



10. When was 



the device first built and tested? 



REDACTED 



11. H8veyouprevsoudy8e«.orh«injofthlslnv.ntton(or 
invention. 



a similar inv«rtien)7 if«,.pl«»eexplaJnstmcluf8ld«le«n«sfrom your 



NO 



n. vvhen<v«,)(w«Othe«rstcf,erforsa^«fa^^incorpora«n««^..we^^^ 

rv/K-x and to whom? state titte and date of pukjfication. » any. 

13. When(was)(will)thefiistdisck««reout8ldeSq«areO(be)made? Howandto 



Unknown 



14. Who are the potential competitors? 
G£ 

Eaton 
Siemens 



,e. », ^ P»- " """^ 
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zip Code 



0.t^ U.S.. Canada. Gaimany. 



20. Inventor's Name (Type) 
Signature 



Home Address 



Social Seomty No. 



stale 



Country 



Citizenship 



Zip Coda 



0.a» U.S.. Canada. Gamwny* ««.) 




Witness* sigrtatures. 



TWO WTNESSESARE REQUIRED. Wltne.* ^ tl.!. «om> »«" «H ■"■clunen.* heieto. 



IN 



T« THE PACT THAT THEY UNDERSTAND THE INVENTION. 
SIGNING THIS FORM THE VWTNESSE8 ATTEST TO THE FACT THAT THET u 



21. Witness Name: (Type) ^^J^ Zylstra 



Signature 





22. Witness Name: (Type) Paul A. Re id 



Signature 



Page4o14 



# 



Description of the Invention: 

► ro the use of a Sytem on Chip solution for arc 
This invention P«'^"^'»!-^°.^f %irciit breakers or receptacles, 

fault detection primarily J'^O Uere size. This microchip, 

typically but not ^^-^^^^.J^.^S^i^'p^nSed wiring board with a minimum 
when incorporated on an '^'"""^^y^fauit detection and tripping of 
of external con^wnents. provides arc laux^ 
the host wiring device. 

bJ^k diagram is shown in Figure 1 below. 
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Figure 1 



^ .^t^ c Chip ~»i"r. Un. -i^:'„: :j':S%i°irircLt.in 

from the load. 



iiBEDACISD 





vriou. .uncticn.1 bUcR. «>d th.ir r..p.ctiv. op.r.ti.n 1. 

described below. 

e. AWW ii.-«^«vid«s a reference point for the 

The analog reference <^^^i^,PS iSl aJaU power supply to allow 
input Signals f^iJ^/LS po-it^^e «^ negative. The 

SJf'S i^"«:jrconiected to the RBPIH pi»- 

jAi^cIJcuit differentially J^trrnlSir?-!^^^^^ 
SU-ls of the J^^inorpi^rmUed as shown at the 
divider. The voltage signal " ^°^_^,,e«ttency noise or harmonics 

pass filter "f'^j^f guSS sSnal is to a 

SJsrcSSJt^rr^Si&^a^lso to the input Of a zero 

crossing detector. 

^ line voltage differential 

^i^zin, th. .rc d.t.ction .Uorit-. 

previowly referenced. 

?;e'::Jput of a -/at sensor -it^^^^^^^^ S^S^^^SSlSVfJer 

ai/dt signal , is •"P^^i*** "wkSx tf loSSz range ^ppearing 
^^i;rixriS:::^sre lUdS^troJ the presence of 4cing. 

?ig:::T:;:oS^: -e detailed diagram of 

JiSS.Three switched cap bandpass is broadband 

lul« the di/dt Signal to ^-^^^Zlllr ^Vlrlr^^^ tor 
noise in the line /^*,'L«cti«^ devices. The output of 

added flexibility « future "J f ^^rators whose outputs 
the filters is monitored by a set ^^^^^ exceded. The 

cSange state when « P«<i««™J»:t of "cS filter' » con^-tor 
„,icroprocessor ^''^^"Iny MiDed output of the 33 and 58 

individually and •l^o.'^^^^i^^^eseLrof a more broadband noise 
KHZ filters to determine the presence ^ comparator 

than that of either of the ^^^"^ = "^^.^ the clocK of the 
output and the AND f ^^^"^^J^Ss ^rthoild be noted that the 
switched capacitor bandpass filters. 



^""If ^^^f ntarf mu^ simultaneously present and of 
:S£icJ^^t ai^Utu^ in order to be considered broadband noise 
^nd thereforlTbe counted by the 33/58 counter. 
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Figure 2 



i. onH aensinq transfont^r is connected to 

The output of a ground ^ high gain to amplify 

the input of the GPIN grJ^d f au?t Signal is 

to^the third channel of the multiplexer. 

protection when provided with a ^ ^.^ig feature 

Ld a second neutral f ^^'^^J-^^.^J^^H^piS ^ l^ans of a 
functional, the output of ^J^^^^^JsJ^f^Sen cajacitiv^ly 
capacitor the input of °^;^«^%^„3i„g transformed, when 

coupled to the "J^ff f ^°L*a JorLnt oscillator neutral detection 
thus connected, this forms a . qvhp is to 

grounded neutral condition exists. 



• • • • 



An -w- microprocessor analyzes the current. 

voltage. 

^STx w Mt. for . tot«i t.t 5JS byt... 

the floftware does not reset tne waccnuog w - . 

microprocessor. Alternately, xc coui« «^ 
condition. 

ir.JS.SSle by piM TDI, TM, ms. TCK «.d TMI. 

J^" is U .»l»e,v»«tly interrupt flo- of c«rro.t. . 

J^elLh to t.« Circuit -J'^J^ST ir'^"^-^"^?^""*^ 
Wtton. «..« the pu.h " ""^J^^'J^^ circuit to th. Pn 

^^ignal. the microprocessor to enter a test mode. ^ 

JitTSe microprocessor in f e -st "^e l^l^^^l'^^^l^ 
acts as a current ««««« f^^-^JS mil^r^age s^are wave at each 

S*(wben used), 33 KB* and 58 khz in turn. 

rrd:::itrnt::«::s P^i-ry purpose is to det^^ 

Irci^g to ground, in the incipient stages ^'""J' ^'"Hne 
;::Sing Lnductor is in the Proxinuty of tje Jau^y^ii^, 

, Conductor. Such f^'""" -jf/rt^^^^^ as discussed earXier, by 

thev develop into ma^or event^s- 

use o^approprLte ground fault and neutral sensing 



REDACTlED 

< 



# ^ 

" ~U .. .rc t. ,rou«. <.«.ct.c«. 

^ the Dush to test button In the host 

in the push to t"^^"«^!;„^**LSrcSrent to flow through the 
device forces a test 9^«^J simultaneously forces the 

ground fault sensing "ansforn^a previously. The 

Microcontroller ""^^t of both the ground fault 

ndcroprocesBor monitors the outpu bandpass filters 

detection circuitry °^i?Jg J^e test winding) to determine 

(caused by the test buff er ^^J^^^^^^^. only If aU signals are 

^^e«nt':urr:r!p'~^ ^ l^^^ -^"^ 

I calibration -tine allows -e ^^'^lllZr^.^rSl'^Y' 
the offset voltages 3««^f «J HJ^l ^Zlt measurement circuits, 
tne line voltage. _f«'«^.fj/2d^at periodic intervals, the 
Snediately P^'XlS.^ P^'edure. During this time 

microprocessor iniates a ««"^^"*r? measurement circuits are 
;trIoS. the line voltage and ^^J^^^J^ input terminals and 
internally <ii«««««=''*<*^*frthe «alog reference voltage. The 
Che amplifiers connected ^^^'^^ •JJi^^croprocessor and their 
offset voltagesare then read^ tne voltages are 

values are stored in memory. ™«"^*'^alues by the software. The 
:i»tr.cted from the '-•^I^^'i^ti^SlS -horting the first 

rt^fp^-^y 5f.::fbirL^rr?The software subtracts 
Sr;aSe1;rthe meUed signal value. 
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